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Table 1 summarizes geochemical data that is available 
from the Minnesota Department of Natural Resources (MDNR), 
Ribbing, Minnesota for exploration drilling that has been 
completed on or near Red Lake Indian Reservation lands in 
the western part of the International Falls, the Roseau, and 
the northwestern part of the Bimidji 1° x 2° quadrangles in 
northern Minnesota. The data represent all analyses 
available for public use from projects which were completed 
from 1952 up to mid-1992.

The sampled drill-holes (HOLE), the sample depth (D) 
and interval (INT), type of chemical analyses and analytical 
laboratory are given where known. If the name of the 
analytical laboratory (LAB) that analysed the samples was 
not provided with the data, then the name of the exploration 
company was used. Abbreviations for laboratory and 
exploration companies used in the tables are given in Table 
2.

Trace elements concentrations were converted to parts 
per million (ppm) where other units of concentration were 
reported. Samples with concentrations less than the 
detection limit are represented by the negative of the 
detection limit. Where the detection limit is not known a 
value of zero or ND was assigned. The following elements, 
present in amounts less than the detection limits (in 
parenthesis) for a small number of samples analyzed, were 
deleted from the tables: Be (2 ppm); Eu (2 ppm); Pd (0.03 
ppm); Pt (0.05 ppm).

Table 3 contains the latitudes and longitudes in 
decimal degrees of the drill-holes in Table 1. Drill-holes 
were located on 1:24,000- and 1:100,000-scale base maps from 
various location maps provided by the exploration companies 
to the MDNR and then digitized on an electronic digitizing 
tablet.
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a? 
5

« 2
o o o o o o

OS O t» VO 
"   VO <O

00

S f-
oo ^H oo c<> os o oo
CS «O fr> --c «-H fM «-H

S ;-! S S °° ^ "">

[ T*! fri fri fri fri FT1 TT1 FT1
l«^ rr> ^ rT> l«^ rrl "g< rrl rrl «gn rT> r           
><!Si<K^S^KKi<K «

Hooo°. 00000000000000000000°. P°.^^°.^ oo^o^PPoo 00000^0

ppopppppppppppppppppppppppppppppppppppppppppppppp
O^O^O^Of^t^tS^O' ir*-OS^"OS«O«OO<O<OO'^T<O^T TT^T<OO(S^T^' TT^; Of'>Ood«-i'-ic«ic«ic'>c'>^^^«o«ovovoc'»^^«otN'Ooooo\^tN'tN'Ooo\oo^«oooo\O'-i«oiotN'«o
«O«O«O«O«O«O«O«O«O«O«O«O«Of<>fOf^f^f^fOf^f^^-^-^-^-^-<O<O<O<O<O<OVOvo>OVOVOtS

^ooopopopopopopopopooopopopooopopooopopopopooopop

Wuoouuuou6uuuu0uuu0u60uu6



» » » » y» »y» y» » to to to « y»f~) f^
OOOOOOOOOO»O<-«OOOOOOOOOOOOo;_ft

£kyiyiyiyiyi.fe.yiyipoyiyiyi

8
Cd Cd Cd tfl Cd
O O O O O

w w w w w CO CO CO CO CO
Wr r888 ^ F* F*

W

WWW
H H

to to
b b

^ .i.ppoppoo&ppp^-H-oop
ooooooooooo

tototototototototoobb
ooooooooojowo8P b jo

LA IO LA LA W
O O O O O
o o o o o

to -u. w to H- w ^i oo ^ H- o\
<^» <^» o o o

pop 
bob

O H- O O OO O O H-
i  O -b.
O H- *.

6p6oPPPPooo 066

*. -J

VD

w

to to -u. c\



H
O

L
E

F
T

-7
F

T
-7

F
T

-7
F

T
-7

F
T

-7
F

T
-7

F
T

-7
F

T
-7

F
T

-7
F

T
-7

F
T

-7
F

T
-7

F
T

-7
F

T
-7

F
T

-7
F

T
-7

F
T

-7
F

T
-7

F
T

-7
F

T
-7

F
T

-7
F

T
-7

H
A

D
-1

H
A

D
-1

H
A

D
-1

H
A

D
-1

H
A

D
-

H
A

D
-

H
A

D
-

H
A

D
-

H
A

D
-

H
A

D
-

H
A

D
-2

H
A

D
-2

H
A

D
-2

H
A

D
-2

H
A

D
-2

H
A

D
-2

H
A

D
-3

H
A

D
-3

H
A

D
-3

H
A

D
-3

H
A

D
-3

H
A

D
-3

H
A

D
-3

H
A

D
-3

H
A

D
-3

H
A

D
-3

H
A

D
-3

D
40

5.
0

42
5.

0
43

5.
0

44
7.

0
46

5.
0

48
9.

0
50

6.
0

51
5.

0
51

8.
0

52
9.

0
54

5.
0

55
5.

0
56

9.
0

58
6.

0
59

0.
0

59
5.

0
60

5.
5

61
5.

0
62

5.
0

64
9.

5
66

5.
0

70
5.

0
47

8.
0

48
3.

0
48

3.
0

48
8.

0
49

3.
0

49
8.

0
50

3.
0

50
8.

0
51

3.
0

52
3.

0
28

6.
0

30
3.

0
32

6.
0

34
6.

0
38

3.
0

40
1.

0
30

8.
0

31
3.

0
31

7.
0

31
8.

0
32

2.
0

32
6.

0
33

2.
7

33
7.

0
35

7.
4

36
2.

0
36

5.
0

IN
T

.
5.

0

5.
0

8.
0

4.
0

5.
0

5.
0

3.
0

3.
0

4.
0

5.
0

5.
0

4.
0

4.
0

5.
0

5.
0

5.
0

5.
0

5.
0

5.
0

5.
0

5.
0

5.
0

5.
0

20
.0

5.
0

5.
0

5.
0

5.
0

5.
0

9.
0

16
.0

19
.0

20
.0

7.
0

17
.0

5.
0

15
.0

5.
0

4.
0

5.
0

12
.0

4.
0

6.
0

4.
3

3.
0

4.
6

3.
0

4.
0

L
A

B
C

O
N

E
B

O
W

E
S

C
O

N
E

B
-C

C
O

N
E

C
O

N
E

B
-C

C
O

N
E

C
O

N
E

C
O

N
E

C
O

N
E

B
-C

C
O

N
E

C
O

N
E

C
O

N
E

C
O

N
E

B
-C

B
O

W
E

S
C

O
N

E
B

-C
C

O
N

E
B

-C
R

O
C

K
Y

 M
T

R
O

C
K

Y
 M

T
B

A
R

R
IN

G
E

R
R

O
C

K
Y

 M
T

R
O

C
K

Y
 M

T
R

O
C

K
Y

 M
T

R
O

C
K

Y
 M

T
R

O
C

K
Y

 M
T

R
O

C
K

Y
 M

T
B

A
R

R
IN

G
E

R
R

O
C

K
Y

 M
T

B
A

R
R

IN
G

E
R

R
O

C
K

Y
 M

T
R

O
C

K
Y

 M
T

R
O

C
K

Y
 M

T
B

A
R

R
IN

G
E

R
R

O
C

K
Y

 M
T

R
O

C
K

Y
 M

T
R

O
C

K
Y

 M
T

B
A

R
R

IN
G

E
R

R
O

C
K

Y
 M

T
R

O
C

K
Y

 M
T

R
O

C
K

Y
 M

T
R

O
C

K
Y

 M
T

R
O

C
K

Y
 M

T
R

O
C

K
Y

 M
T

R
O

C
K

Y
 M

T

A
g 

A
s

30
0

0.
20

 
39

0

0.
20

 
95

0.
20

 
15

3

0.
20

 
10

3

0.
20

 
15

5

0.
20

 
10

3
-1

.0
3

-1
.0

3
-5

.0
0

-1
.0

3
-1

.0
3

-1
.0

3
-1

.0
3

-1
.0

3
-1

.0
3

-5
.0

0
-1

.0
3

-5
.0

0
- 

.0
3

- 
.0

3
- 

.0
3

-5
.0

0
- 

.0
3

- 
.0

3
- 

.0
3

-5
.0

0
-1

.0
3

-1
.0

3
1.

03
-1

.0
3

-1
.0

3
-1

.0
3

-1
.0

3

A
u

-0
.0

2

-0
.0

2
0.

02
-0

.0
2

-0
.0

2
0.

04
0.

06
0.

08
0.

05
0.

04
0.

08
0.

16
0.

15
0.

10
-0

.0
2

0.
06

0.
10

0.
08

0.
18

0.
07

-0
.1

0
-0

.1
0

-0
.1

0
-0

.1
0

-0
.1

0
-0

.1
0

-0
.1

0
-0

.1
0

-0
.1

0

-0
.1

0
-0

.1
0

-0
.1

0

-0
.1

0
-0

.1
0

-0
.1

0

-0
.1

0
-0

.1
0

-0
.1

0
-0

.1
0

-0
.1

0
-0

.1
0

-0
.1

0

B
a 

C
o 

C
r

20

40 50 40 40 40 40
55 70 85

 
10

8
60 55 70 65 60 70 43

 
15

3
75 11

2 
12

8
35 25 35 47

 
15

2
55 55 45 80

 
16

4
55 65 75 35 60 15 45

C
u 7 15 9 7 5 4 5 5 6 5 7 6 10 5 5 5 11 15 10 16 12 9 85 70 66 85 70 80 85 90 80 48 95 77 90 55 70 59 70 75 75 86 80 12
0

19
5

50 15
5

50 70

M
o 

N
i

20

3 1 1 1
5

1 1
75 10

5
-3

0 
1 1

0
10

0
85 10

0
11

0
10

0
50

-3
0 

72 11
5

-3
0 

29
6

50 45 65
-3

0 
78 85 90 85

-3
0 

16
3

10
5

11
5

60 45 11
0

20 95

P
b 20 16 4 7 6 20 8 13 10 5 -5 10 5 10 10 10 70 5 15 -5 25 10 30 10 10 5 10 -5 10 10 35 10 30 10 25

Sb 4 4 2 2 2 3

Sr
 

V 50 50

21
5 

15
5

16
4

17
9

36
1

27
1

12
0

18
7

12
0

22
0

Z
n
 

9 4 I 26
 

18
 

12
 

18
 

17
 

21
 

18 II
 

16
 

21
 

21
 

18
 

9 17

Zr

19 12 15
5

95 83 90 90 90 10
0

13
0

56
0

11
6

85 13
20

24
0

55 13
5

10
7 8 60 50 11
90

10
5

43
0

10
0

12
5

95 55 13
5

94 10
5

10
8

11
1

11
9

2
0



H
O

L
E

H
A

D
-3

H
A

D
-3

H
A

D
-3

IA
P-

1
IA

P-
1

IA
P-

1
IA

P-
1

IA
P-

1
IA

P-
1

IA
P-

1
IA

P-
1

IA
P-

1
IA

P-
1

IA
P-

1
IA

P-
1

JA
N

-1
JA

N
-1

JA
N

-1
JA

N
-1

JA
N

-1
JA

N
-1

JA
N

-1
JA

N
-1

JA
N

-1
JA

N
-1

JA
N

-1
L

O
K

-1
L

O
K

-1
L

O
K

-1
L

O
K

-1
L

O
K

-1
L

O
K

-1
L

O
K

-1
L

O
K

-1
L

O
K

-1
L

O
K

-
L

O
K

-
L

O
K

-1
L

O
K

-
L

O
K

-
L

O
K

-
L

O
K

-1
L

O
K

-1
L

O
K

-1
L

O
K

-1
L

O
K

-1
L

O
K

-1
L

O
K

-1
L

O
K

-1

D
38

4.
0

38
8.

5
39

6.
0

30
4.

0
31

2.
0

32
7.

6
33

2.
0

33
7.

0
34

2.
0

37
9.

0
38

2.
0

38
6.

0
39

4.
0

47
2.

0
61

4.
5

36
3.

0
36

8.
0

46
6.

0
47

1.
0

51
3.

0
51

8.
0

53
3.

0
53

8.
0

64
8.

6
75

9.
0

78
1.

9
27

2.
0

29
2.

0
31

2.
0

33
7.

0
36

7.
0

38
7.

0
40

7.
0

42
7.

0
44

7.
0

46
7.

0
48

7.
0

50
2.

0
51

2.
0

52
7.

0
54

7.
0

55
2.

0
55

7.
0

57
7.

0
58

2.
0

58
7.

0
59

2.
0

60
7.

0
61

2.
0

IN
T

.
3.

4
4.

5
8.

0
8.

0
10

.0
4.

4
5.

0
5.

0
4.

6
7.

0
10

.0
8.

0
8.

0
10

.0
7.

5
5.

0
5.

0
5.

0
5.

0
5.

0
5.

0
5.

0
5.

0
14

.7
5.

0
15

.1
5.

0
5.

0
5.

0
5.

0
5.

0
5.

0
5.

0
5.

0
5.

0
5.

0
5.

0
5.

0
5.

0
5.

0
5.

0
5.

0
5.

0
5.

0
5.

0
5.

0
5.

0
5.

0
5.

0

L
A

B
R

O
C

K
Y

 M
T

R
O

C
K

Y
 M

T
B

A
R

R
IN

G
E

R
R

O
C

K
Y

 M
T

B
A

R
R

IN
G

E
R

R
O

C
K

Y
 M

T
R

O
C

K
Y

 M
T

R
O

C
K

Y
 M

T
R

O
C

K
Y

 M
T

R
O

C
K

Y
 M

T
B

A
R

R
IN

G
E

R
R

O
C

K
Y

 M
T

B
A

R
R

IN
G

E
R

B
A

R
R

IN
G

E
R

B
A

R
R

IN
G

E
R

R
O

C
K

Y
 M

T
R

O
C

K
Y

 M
T

R
O

C
K

Y
 M

T
R

O
C

K
Y

 M
T

R
O

C
K

Y
 M

T
R

O
C

K
Y

 M
T

R
O

C
K

Y
 M

T
R

O
C

K
Y

 M
T

B
A

R
R

IN
G

E
R

R
O

C
K

Y
 M

T
B

A
R

R
IN

G
E

R
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C

A
g

-1
.0

3
-1

.0
3

-5
.0

0
-1

.0
3

-5
.0

0
-1

.0
3

-1
.0

3
-1

.0
3

-1
.0

3
-1

.0
3

-5
.0

0
-1

.0
3

-5
.0

0
-5

.0
0

-5
.0

0
-1

.0
3

-1
.0

3
-1

.0
3

-1
.0

3
-1

.0
3

-1
.0

3
-1

.0
3

-1
.0

3
-5

.0
0

-1
.0

3
-5

.0
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

0.
20

0.
20

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

0.
20

0.
20

-0
.2

0
-0

.2
0

-0
.2

0

A
s 2 2 2 2 2 2 2 2 2 5 7 2 6 2 19 8 5 19 23 8 51 40 85

A
u

-0
.1

0
-0

.1
0

-0
.1

0

-0
.1

0
-0

.1
0

-0
.1

0
-0

.1
0

-0
.1

0

-0
.1

0

-0
.1

0
-0

.1
0

-0
.1

0
-0

.1
0

-0
.1

0
-0

.1
0

-0
.1

0
-0

.1
0

-0
.1

0

-0
.0

1
-0

.0
1

-0
.0

1
-0

.0
1

-0
.0

1
-0

.0
1

-0
.0

1
-0

.0
1

-0
.0

1
-0

.0
1

-0
.0

1
-0

.0
1

-0
.0

1
-0

.0
1

-0
.0

1
0.

02
0.

01
-0

.0
1

0.
01

0.
01

0.
01

-0
.0

1
-0

.0
1

B
a 

C
o 

C
r 

C
u 

M
o 

N
i

40
 

65
 

75
60

 
75

 
85

73
 

20
 

86
 

-3
0 

48
25

37
 

-1
 

17
 

-3
0 

28
10 20 15 45 35

86
 

-1
 

80
 

-3
0 

62
30

79
 

64
1 

81
 

-3
0 

20
0

84
 

12
5 

21
0 

-3
0 

13
7

76
 

11
00

 
42

 
-3

0 
31

0
13

0
11

0
15

5
13

5
12

0
11

5
95 11

0
15

 
20

 
22

 
-3

0 
29

14
5

72
 

20
5 

13
0 

16
0 

12
9

96 11
1

10
0

10
7

11
1

12
1

13
5

11
8

16
2

10
1

86 11
1

13
5

14
4

95 17
0

11
9

11
6

16
1

19
2

17
3

10
3

90

Pb 20 45 -5 40 -5 25 25 25 25 25 -5 25 -5 -5 -5 -5 -5 -5 -5 -5 -5 -5 10 10 -5 10 6 7 5 5 6 5 5 5 6 8 5 8 3 5 7 7 5 4 22 20 14 5 6

Sb
Sr 16
9

14
9

25
9

15

78 13
3

10
1

23
4

13 20
7

26
4

12
5

65
6

28
9

37 31
3

Z
u

17
5

16
0

27
0

50 26 50 45 25 35 25 36 30 64 55 45 95 10
0

55 70 60 60 70 80 89 40 36
4

90 91 84 73 77 80 89 88 10
7

69 67 20
2

46 40 54 41
0

46 63 68
5

47
5

12
00 59 98

Zr 18
2 5 8 30 43 14 92 28

2
1



H
O

L
E

L
O

K
-1

L
O

K
-1

L
O

K
-1

L
O

K
-1

L
W

-3
46

-1
L

W
-3

46
-1

L
W

-3
46

-1
L

W
-3

46
-1

L
W

-3
46

-1
L

W
-3

46
-1

L
W

-3
46

-1
L

W
-3

46
-1

L
W

-3
46

-1
L

W
-3

46
-1

L
W

-3
46

-1
L

W
-3

46
-1

L
W

-3
46

-1
L

W
-3

46
-1

L
W

-3
46

-1
L

W
-3

46
-1

L
W

-3
46

-1
L

W
-3

46
-1

L
W

-3
46

-1
L

W
-3

46
-1

L
W

-3
46

-1
L

W
-3

46
-1

L
W

-3
46

-1
L

W
-3

46
-1

L
W

-3
46

-1
L

W
-3

46
-1

L
W

-3
46

-1
L

W
-3

46
-2

L
W

-3
46

-2
L

W
-3

46
-2

L
W

-3
46

-2
L

W
-3

46
-2

L
W

-3
46

-2
L

W
-3

46
-2

L
W

-3
46

-2
L

W
-3

46
-2

L
W

-3
46

-2
L

W
-3

46
-2

L
W

-3
46

-2
L

W
-3

46
-2

L
W

-3
46

-2
L

W
-3

46
-2

L
W

-3
46

-2
L

W
-3

46
-2

L
W

-3
46

-2

D
61

7.
0

62
2.

0
62

7.
0

63
2.

0
20

5.
4

20
7.

6
21

2.
0

21
6.

0
22

1.
0

22
6.

0
23

1.
0

23
5.

0
24

0.
0

24
7.

0
26

2.
0

28
5.

9
28

9.
3

32
4.

5
33

0.
0

34
0.

0
35

5.
1

37
1.

8
43

0.
0

48
4.

0
49

3.
5

49
3.

7
50

2.
0

50
4.

0
51

3.
0

58
4.

0
59

2.
3

17
6.

2
18

1.
5

19
4.

0
21

0.
3

24
8.

3
26

7.
8

28
1.

7
34

7.
5

37
5.

5
38

1.
0

40
0.

0
40

5.
0

41
0.

0
54

1.
0

54
2.

1
55

1.
9

55
5.

3
55

7.
5

IN
T

.
5.

0
5.

0
5.

0
5.

0
1.

4
2.

0
2.

0
4.

0
4.

0
5.

0
4.

0
5.

0
5.

0
4.

0
1.

0
0.

4
0.

7
0.

5
0.

5
4.

3 1.
3

0.
7

1.
5

5.
5

1.
2

4.
0

4.
0

2.
0

1.
0

2.
0

0.
3

0.
7

1.
5

0.
5

1.
0

3.
0

3.
0

3.
0

5.
0

1.
0

0.
6

1.
0

2.
0

L
A

B
B

-C
B

-C
B

-C
B

-C
SK

Y
L

IN
E

SK
Y

L
IN

E
SK

Y
L

IN
E

SK
Y

L
IN

E
SK

Y
L

IN
E

SK
Y

L
IN

E
SK

Y
L

IN
E

SK
Y

L
IN

E
SK

Y
L

IN
E

SK
Y

L
IN

E
SK

Y
L

IN
E

SK
Y

L
IN

E
SK

Y
L

IN
E

SK
Y

L
IN

E
SK

Y
L

IN
E

SK
Y

L
IN

E
SK

Y
L

IN
E

SK
Y

L
IN

E
SK

Y
L

IN
E

SK
Y

L
IN

E
SK

Y
L

IN
E

SK
Y

L
IN

E
SK

Y
L

IN
E

SK
Y

L
IN

E
SK

Y
L

IN
E

SK
Y

L
IN

E
SK

Y
L

IN
E

SK
Y

L
IN

E
SK

Y
L

IN
E

SK
Y

L
IN

E
SK

Y
L

IN
E

SK
Y

L
IN

E
SK

Y
L

IN
E

SK
Y

L
IN

E
SK

Y
L

IN
E

SK
Y

L
IN

E
SK

Y
L

IN
E

SK
Y

L
IN

E
SK

Y
L

IN
E

SK
Y

L
IN

E
SK

Y
L

IN
E

SK
Y

L
IN

E
SK

Y
L

IN
E

SK
Y

L
IN

E
SK

Y
L

IN
E

A
g 

A
s

0.
30

 
22

0.
20

 
65

0.
40

 
60

-0
.2

0 
30

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

0.
40

-0
.2

0
-0

.2
0

-0
.2

0
0.

60
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

0.
40

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

A
u

-0
.0

1
0.

01
0.

01
-0

.0
1

0.
20

0.
18

0.
18

0.
14

0.
30

0.
18

0.
22

0.
08

0.
04

0.
04

-0
.0

2
0.

79
0.

06
-0

.0
2

-0
.0

2
-0

.0
2

-0
.0

2
-0

.0
2

-0
.0

2
-0

.0
2

-0
.0

2
-0

.0
2

-0
.0

2
-0

.0
2

0.
62

-0
.0

2
-0

.0
2

-0
.0

2
-0

.0
2

-0
.0

2
0.

07
0.

07
0.

08
0.

07
-0

.0
2

-0
.0

2
-0

.0
2

-0
.0

2
-0

.0
2

-0
.0

2
-0

.0
2

-0
.0

2
-0

.0
2

-0
.0

2
-0

.0
2

B
a

10
00 30 20 30 50 20 30
0

10
0

70 30 20
0

30 50 70
00

10
0

10
0

15
0

20
0

50
0

30
0

20
0

70 50
0

30
00

15
00

30
0

10
00

50
0

C
o 50 20 20 15 10 15 10 -5 50 20 30 20
0

20 30 30 30 5 50 50 10 30 -5 20 50 30 5 15 50

C
r

10
00 50 30 10
0

50 70 50 30 70 30 10
0

50 20 30
0

10
0

50
0

30
0

30
0

15
0

50 50
0

10 50
0

70
0

50
0

30
0

50
0

20
0

C
u

15
9

16
4

16
3

12
4

70 70 20 3 20 50 30 15 15
0

15
0

20 70 70 15
0

70 10
0

20
0

30
0

30
0

15 10
0

50 30 50 50
0 5 10
0

15
0

M
o 2 20 20 70 30 20 20 10 30 30 10 20 15 7 20 -2 15 10 15 20 -2 -2 -2 -2 -2 -2 10 20

N
i

10
0

50 50 50 50 30 30 10 10
0

10
0

70 50 50 70 20 50 50 50 70 10 50 5 50 10
0

70 30 30 70

Pb 30 29 34 10 20 20 -1
0

30 50 10 50 50 10 -1
0

-1
0 10 -1
0

-1
0 10 15
0

20 30 20 10 10 -1
0

-1
0

-1
0

-1
0 10 10 -1
0

Sb -1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

S
r

10
0

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00

-1
00 15
0

-1
00 10
0

10
0

-1
00

-1
00

20
0

-1
00

V 20
0

-1
0

70 70 10
0

10 20 10 30 10 10
0

50 20 20
0

70 30
0

15
0

20
0

10
0

10
0

20
0 10 50
0

20
0

20
0

15
0

20
0

20
0

Y -1
0

-1
0

-1
0

-1
0

-1
0

-1
0

-1
0

-1
0

-1
0

-1
0 10 -1
0

-1
0

-1
0

-1
0 10 -1
0 10 -1
0

20 10 -1
0 10 10 -1
0

-1
0 10 20

Z
n

56
0

38
0

54
5

30
1

-2
00

-2
00

-2
00

-2
00

-2
00

-2
00

-2
00

-2
00

-2
00

-2
00

-2
00

-2
00

-2
00

-2
00

-2
00

-2
00

-2
00

70
0

20
00

-2
00

-2
00

-2
00

-2
00

-2
00

-2
00

-2
00

-2
00

-2
00

Z
r

20 -2
0

-2
0

-2
0

-2
0

-2
0

-2
0

-2
0

-2
0

-2
0

10
0

-2
0

-2
0

20 20 20 20 20 50 15
0

20 -2
0

30 20 20 -2
0

20 30

2
2



H
O

L
E

L
W

-3
46

-2
L

W
-3

46
-2

L
W

-3
46

-2
L

W
-3

46
-2

L
W

-3
46

-2
L

W
-3

46
-2

L
W

-3
46

-2
L

W
-3

46
-2

M
D

D
-1

M
D

D
-1

M
D

D
-1

M
D

D
-1

M
D

D
-1

M
D

D
-1

M
E

D
-1

M
E

D
-1

M
E

D
-1

M
E

D
-1

M
E

D
-1

M
E

D
-1

M
E

D
-1

M
E

D
-1

M
E

D
-1

M
E

D
-1

M
E

D
-1

M
E

D
-1

M
M

D
-1

M
M

D
-1

M
M

D
-1

M
M

D
-1

M
M

D
-1

M
M

D
-1

M
M

D
-1

M
M

D
-1

M
M

D
-1

M
Q

D
-2

M
Q

D
-2

M
Q

D
-2

M
Q

D
-2

M
Q

D
-2

M
Q

D
-2

M
Q

D
-2

M
Q

D
-2

M
Q

D
-2

M
R

-8
6-

1
M

R
-8

6-
1

M
R

-8
6-

1
M

R
-8

6-
1

M
R

-8
6-

1

D
56

8.
5

57
2.

0
57

4.
0

57
8.

0
58

2.
0

58
9.

0
61

2.
0

62
3.

0
29

9.
3

30
2.

7
31

1.
5

35
5.

7
55

5.
2

58
0.

3
20

9.
0

21
9.

0
23

1.
5

23
8.

5
26

4.
0

34
5.

0
38

3.
0

38
8.

0
43

6.
0

44
1.

0
44

6.
0

45
1.

0
18

8.
0

19
2.

7
44

0.
0

44
4.

2
45

5.
0

46
0.

0
46

5.
8

47
5.

0
47

8.
0

99
.0

10
4.

0
10

9.
0

11
4.

0
11

9.
0

12
4.

0
28

9.
0

29
2.

0
32

6.
5

50
.0

61
.0

78
.0

79
.5

85
.0

IN
T

.
1.

0
1.

0
1.

0
2.

0
0.

5
4.

3
1.

0
1.

0
0.

7
0.

6
2.

5
0.

8
0.

6
3.

7
10

.0
12

.5
4.

5
7.

5
10

.0
10

.0
5.

0
5.

0
5.

0
5.

0
5.

0
5.

0
4.

7
4.

5
4.

2
3.

1
5.

0
5.

8
3.

5
3.

0
4.

0
5.

0
5.

0
5.

0
5.

0
5.

0
5.

5
3.

0
3.

5
3.

5
11

.0
17

.0
1.

5
5.

5
2.

0

L
A

B
SK

Y
L

IN
E

SK
Y

L
IN

E
SK

Y
L

IN
E

SK
Y

L
IN

E
SK

Y
L

IN
E

SK
Y

L
IN

E
SK

Y
L

IN
E

SK
Y

L
IN

E
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O

A
g 

A
s

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

0.
60

-0
.2

0
1.

50
1.

30
2.

50
2.

80
2.

50
1.

50
1.

30
1.

30
2.

50
2.

50
1.

50
1.

00
1.

00
1.

50
1.

80
2.

80
2.

80
1.

00
1.

80
0.

80
1.

00
2.

00
0.

80
1.

50
1.

00
1.

80
1.

30
1.

50
1.

30
0.

50
0.

80
0.

80
0.

50
2.

00
1.

00
0.

80
-0

.4
0

-0
.4

0
-0

.4
0

-0
.4

0
0.

50

A
u 

B
a 

C
o

-0
.0

2
-0

.0
2 

50
0 

30
-0

.0
2 

20
0 

5
-0

.0
2 

30
0 

10
-0

.0
2 

30
0 

15
-0

.0
2 

30
0 

20
0

-0
.0

2
-0

.0
2 

50
0 

50
0.

02
0.

04
0.

04
0.

03
0.

03
0.

02
-0

.0
2

0.
03

0.
02

0.
04

0.
08

0.
03

0.
05

-0
.0

2
0.

09
0.

03
0.

21
0.

55
0.

22
0.

02
0.

08
0.

05
0.

08
0.

09
0.

05
0.

04
0.

04
0.

05
0.

13
0.

05
0.

04
0.

09
0.

06
0.

13
0.

19
0.

06
-0

.0
1

-0
.0

1
-0

.0
1

0.
04

0.
02

C
r 

C
u 

M
o

30
 

70
 

5
10

 
50

0 
2

20
 

70
 

2
30

 
20

0 
15

70
 

50
0 

15

10
 

10
0 

10
17

75
30

0
30

0
27

5
27

5
35

0
41

5
39

0
14

00
19

25
43

0
36

5
25

5
44

5
19

0
47

0
29

0
28

0
33

5
26

0
65 56

5
13

0
27

5
23

0
27

0
31

0
37

5
51

0
12

5
25

0
15

0
12

0
30

5
50 57

0
16 24 28 57 57

N
i

15 50 15 10
0

20
0 5 18
5

90 20
0

12
3

13
3

16
0

30 33 30
0

93 60 60 70 58 63 73 68 63 20
0

75 35 30
0

50 11
5

95 11
0

11
5

10
8

73 40 60 50 35 68 55 10
3

Pb
 

Sb
 

S
r

10
 

-1
00

 
30

0
10

 
-1

00
 

20
0

10
 

-1
00

 
30

0
10

 
-1

00
 

50
0

20
 

-1
00

 
-1

00

-1
0 

-1
00

 
30

0
10 20 15 13 13 15 25 23 14

8
17

8
12

8
40 58 40 25 20 28 23 30 18 10 28 18 20 20 30 25 18 15 10 13 15 13 28 15 13 13 -4 5 -4 -4

V
 

Y

50
 

-1
0

50
 

-1
0

50
 

-1
0

50
 

-1
0

50
 

-1
0

70
 

30

12
50

79
0

70 39
0

27
5

73
0

28
5

50 12
0

90 14
0

85

Z
n

-2
00

20
0

-2
00

-2
00

20
00

20
0

20
0

70
0

43 65
0

35 55
0

15
0

80 33 55 10
3

15
0

15
0

15
0

10
0

30
0

48 45 10
00

45
0

35
0

65
0

50
0

25
0

45
0

75
0

55
0

11
00

45
0

15
0

20
0

35
0

20
0

45
00

55
0

43 10
9

43
4

45
5

13
60

28
1

Z
r

70 50 10
0

10
0

50 20
0

2
3



H
O

L
E

M
R

-8
6-

1
M

R
-8

6-
1

M
R

-8
6-

1
M

R
-8

6-
1

M
R

-8
6-

1
M

R
-8

6-
1

M
R

-8
6-

1
M

R
-8

6-
1

M
R

-8
6-

1
M

R
-8

6-
1

M
R

-8
6-

1
M

R
-8

6-
1

M
R

-8
6-

1
M

R
-8

6-
1

M
R

-8
6-

1
M

R
-8

6-
1

M
R

-8
6-

1
M

R
-8

6-
1

M
R

-8
6-

1
M

R
-8

6-
1

M
R

-8
6-

1
M

R
-8

6-
1

M
R

-8
6-

1
M

R
-8

6-
1

M
R

-8
6-

1
M

R
-8

6-
1

M
R

-8
6-

1
M

R
-8

6-
1

M
SD

-1
M

SD
-1

M
SD

-1
M

SD
-1

M
SD

-1
M

SD
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

D 87
.0

93
.0

10
6.

0
11

1.
0

12
0.

0
13

0.
0

14
0.

0
14

4.
0

15
0.

0
16

0.
0

17
0.

0
18

0.
0

19
0.

0
20

0.
0

21
0.

0
22

0.
0

23
0.

0
24

0.
0

25
0.

0
26

0.
0

27
0.

0
28

0.
0

29
0.

0
30

0.
0

31
0.

0
32

0.
0

33
0.

0
34

0.
0

53
0.

0
53

4.
8

53
6.

3
53

8.
3

54
0.

7
54

1.
7

? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

IN
T

.
6.

0
13

.0
5.

0
9.

0
10

.0
10

.0
6.

5
6.

0
10

.0
10

.0
10

.0
10

.0
10

.0
10

.0
10

.0
10

.0
10

.0
10

.0
10

.0
10

.0
10

.0
10

.0
10

.0
10

.0
10

.0
10

.0
10

.0
11

.0
4.

8
1.

5
2.

0
2.

4
1.

0
0.

7 ? ? ? 7 ? ? ? ? ? ? ? ? ? ? ?

L
A

B
C

O
M

IN
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O
C

O
M

IN
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
A

M
SE

L
C

O
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C

A
g

-0
.4

0
-0

.4
0

-0
.4

0
-0

.4
0

-0
.4

0
-0

.4
0

-0
.4

0
-0

.4
0

-0
.4

0
-0

.4
0

-0
.4

0
-0

.4
0

-0
.4

0
-0

.4
0

-0
.4

0
-0

.4
0

-0
.4

0
-0

.4
0

-0
.4

0
-0

.4
0

-0
.4

0
-0

.4
0

-0
.4

0
-0

.4
0

-0
.4

0
-0

.4
0

-0
.4

0
-0

.4
0

1.
00

2.
00

1.
30

1.
80

1.
80

0.
80

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0

A
s 2 2 3 2 2 2 2 2 3 2 2 2 2 2 2

A
u

0.
02

-0
.0

1
0.

02
0.

04
0.

10
0.

03
-0

.0
1

-0
.0

1
0.

02
-0

.0
1

-0
.0

1
-0

.0
1

0.
07

-0
.0

1
-0

.0
1

-0
.0

1
-0

.0
1

-0
.0

1
-0

.0
1

-0
.0

1
-0

.0
1

-0
.0

1
-0

.0
1

-0
.0

1
-0

.0
1

-0
.0

1
-0

.0
1

0.
02

-0
.0

2
-0

.0
2

0.
03

0.
06

0.
02

0.
03

-0
.0

1
0.

01
-0

.0
1

-0
.0

1
-0

.0
1

-0
.0

1
-0

.0
1

-0
.0

1
-0

.0
1

-0
.0

1
-0

.0
1

-0
.0

1
-0

.0
1

-0
.0

1
-0

.0
1

B
a
 

C
o

C
r

12
0

11
5

C
u 56 79 71 10
4

80 11
9

11
1

98 11
7

14
3

12
6

11
0

11
9

12
8

14
0

27
0

11
6

10
1

11
3

13
8

10
5

11
0

17
0

12
0

14
6

83 11
6

16
4

30
0

10
00 98 70
0

15
00

20
1

32
1

45 79 16
1

58 38 13
6

28
8

22
2

11
6

24
4

19
7

67 87 93

M
o

Ni 11
3

17
5

75 78 15
3

13
5

Pb -4 -4 -4 -4 5 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 15 33 18 10 18 15 3 4 3 5 4 3 4 3 4 4 3 3 6 4 4

Sb
Sr

Z
n

54
0

27
2

19
20

30
1

85
6

14
00

12
2

10
0

20
2

24
2

15
7

12
3

11
1

16
5

18
4

13
3

12
8

17
0

14
8

12
1

11
3

11
9

28
8

21
5

19
6

12
4

14
2

23
0

25
50

25
00

65
0

38 12
00

20
0

55 51 61 44 10
5 9 16 56 95 99 80 61 58 54 55

Zr

24



H
O

L
E

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

P
L

O
-1

R
-2

-1
R

-2
-1

R
-2

-1
R

-2
-1

R
-2

-1
R

-2
-1

R
-2

-1
R

-2
-1

R
-2

-1
R

-2
-1

R
-2

-1
R

-2
-1

R
-2

-1
R

-2
-1

R
-2

-1
R

-2
-1

R
-2

-1
R

-2
-1

R
-2

-1
R

-2
-1

R
-2

-1
R

-2
-1

R
-2

-1
R

-2
-1

R
-2

-1
R

-2
-1

D ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
63

.0
63

.0
71

.8
79

.4
88

.5
90

.2
97

.2
10

6.
0

10
9.

8
11

3.
7

12
1.

2
13

4.
0

13
4.

0
13

4.
0

14
3.

2
15

1.
4

15
5.

9
16

6.
0

16
9.

0
17

0.
5

17
3.

0
17

8.
0

18
5.

4
19

3.
0

19
3.

0
20

0.
5

IN
T

.
? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? 8.
8

8.
8

7.
6

9.
1

8.
7

5.
0

8.
8

3.
8

3.
9

7.
5

14
.5

7.
3

9.
2

8.
2

4.
5

10
.1

3.
0

4.
0

7.
5

5.
0

7.
4

7.
6

7.
5

7.
5

7.
5

L
A

B
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C
B

-C

X
A

L
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
X

A
L

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
X

A
L

X
A

L
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
X

A
L

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

X
A

L
E

X
X

O
N

A
g

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

0.
20

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-0
.2

0
-0

.2
0

-1
.0

0
-1

.0
0

-1
.0

0
1.

00
-1

.0
0

-1
.0

0
-1

.0
0

1.
00

1.
00

1.
00

-1
.0

0

-1
.0

0
-1

.0
0

1.
00

1.
00

-1
.0

0
-1

.0
0

-1
.0

0
-1

.0
0

1.
00

1.
00

-1
.0

0
-1

.0
0

-1
.0

0
-1

.0
0

A
s 2 2 2 2 3 2 2 2 2 2 3 2 2 3 3 3 2 2 2 3 2 2 2 22 12 29 44 26

A
u 

B
a 

C
o 

C
r

-0
.0

1
-0

.0
1

-0
.0

1
-0

.0
1

-0
.0

1
-0

.0
1

-0
.0

1
-0

.0
1

-0
.0

1
-0

.0
1

-0
.0

1
-0

.0
1

-0
.0

1
-0

.0
1

0.
02

-0
.0

1
-0

.0
1

-0
.0

1
-0

.0
1

0.
01

-0
.0

1
-0

.0
1

-0
.0

1
0.

01
 

15
0 

18
 

60

0.
01

 
25

0 
30

 
48

0

0.
01

 
55

0 
39

 
60

0.
01

 
35

0 
38

 
60

0.
00

 
10

0 
28

 
32

0

C
u

58 68 90 11
4

31
9

17
5

10
8

10
4

20
1

72 10 75 16
8

15
5

81 40 67 10
2

47 65 77 62 52 18 40 50 70 60 81 50 31
0

32
0

75 85 16
0

11
0

12
0

21
0

80 15
0

10
0

32
0

23
0

80 80 12
0

10
0

10
0

M
o

Ni

-2 -2

35 18
0

-2
13
0

-2 -2

80 60

Pb
 

5 5 5 2 3 3 4 8 3 9 3 3 7 4 3 2 3 4 3 4 3 3 4 5

Sb
Sr
 

V

27
0

57
0

75 22
0

20 20

-1
54
0

19
0

20

-2

12
0

24
0

55 40
0

20 20

Z
n 58 72 63 85 59 81 91 56 17 22 60 34 52 31 28 73 49 27 13 31 42 49 30 67 90 45 11
5

85 62 95 35 45 19
0

30
5

66
0

73
0

47
5

68
5

10
0

63
0

35
5

28
0

35
0

58
5

65 70 44 45

Zr 60 11
0

12
0

14
0

60

2
5



H
O

L
E

R
-2

-1
R

-2
-1

R
-2

-1
R

-2
-1

R
-2

-1
R

-2
-1

R
-2

-1
R

-2
-1

R
-2

-1
R

-2
-1

R
-2

-1
R

-2
-1

R
-2

-1
R

-2
-1

R
-2

-1
R

-2
-1

R
-2

-1
R

-2
-1

R
-2

-1
R

-2
-1

R
-2

-1
R

-2
-1

A
R

-2
-1

A
R

-2
-1

A
R

-2
-1

A
R

-2
-1

A
R

-2
-1

A
R

-2
-1

A
R

-2
-1

A
R

-2
-1

A
R

-2
-1

A
R

-2
-1

A
R

-2
-1

A
R

-2
-1

A
R

-2
-1

A
R

-2
-1

A
R

-2
-1

A
R

-2
-1

A
R

-2
-1

A
R

-2
-1

A
R

-2
-1

A
R

-2
-1

A
R

-2
-1

A
R

-2
-1

A
R

-2
-1

A
R

-2
-1

A
R

-2
-1

A
R

-2
-1

A
R

-2
-1

A

D
27

2.
8

27
8.

5
27

8.
5

28
8.

1
29

7.
6

30
6.

8
31

6.
1

32
5.

3
33

4.
5

34
3.

7
35

1.
0

35
3.

0
35

3.
0

35
5.

0
35

7.
0

36
3.

0
37

2.
6

42
0.

1
45

7.
9

49
4.

5
58

7.
9

88
.0

97
.2

10
1.

0
10

6.
8

11
0.

0
11

6.
0

12
0.

6
14

6.
0

15
2.

0
23

1.
5

23
5.

5
23

8.
9

24
3.

0
24

6.
5

25
7.

0
26

2.
0

27
2.

5
27

5.
0

28
2.

0
28

8.
0

32
2.

5
32

7.
5

33
3.

0
36

5.
0

37
1.

0
37

7.
0

38
7.

3
39

7.
1

IN
T

.
5.

7
9.

6
9.

6
9.

5
9.

2
9.

3
9.

2
9.

2
9.

2
7.

3
2.

0
10

.0
2.

0
2.

0
6.

0
9.

6
9.

4
9.

3
9.

2
9.

2
9.

5
9.

8
3.

8
5.

8
3.

2
6.

0
4.

6
4.

9
6.

0
8.

0
4.

0
3.

4
4.

1
3.

5
10

.5
5.

0
5.

5
2.

5
7.

0
6.

0
9.

5
5.

0
5.

5
8.

6
6.

0
6.

0
10

.3
9.

8
9.

4

L
A

B
E

X
X

O
N

X
A

L
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

A
g 

A
s

-1
.0

0
-1

.0
0 

12
2

1.
00

-1
.0

0
-1

.0
0

-1
.0

0
-1

.0
0

-1
.0

0
-1

.0
0 

19
-1

.0
0

1.
00

-1
.0

0 
11

1.
00

3.
00

-1
.0

0
-1

.0
0

-1
.0

0
-1

.0
0 

9
-1

.0
0 

18
-1

.0
0 

2
-1

.0
0 

-1
-1

.0
0

1.
00

-1
.0

0
-1

.0
0

1.
00

-1
.0

0
-1

.0
0

-1
.0

0
-1

.0
0

1.
00

1.
00

-1
.0

0
-1

.0
0

-1
.0

0
-1

.0
0

-1
.0

0
-1

.0
0

1.
00

-1
.0

0
-1

.0
0

-1
.0

0
1.

00
1.

00
-1

.0
0

-1
.0

0
1.

00
1.

00
-1

.0
0

A
u 

B
a 

C
o 

C
r 

C
u 

M
o 

N
i 

P
b 

Sb
95

0.
01

 
10

0 
33

 
36

0 
47

 
-2

 
91

 
-2

 
1

60 60 80 80 55 65
0.

00
 

45
0 

26
 

32
0 

59
 

-2
 

98
 

-2
 

1
28

0
39

0
0.

00
 

35
0 

27
 

18
0 

12
00

 
-2

 
76

 
6 

1
33

0
19

00 50 40 45
0.

00
 

30
0 

17
 

12
0 

32
 

-2
 

36
 

5 
1

0.
00

 
40

0 
23

 
22

0 
13

0 
-2

 
60

 
-2

 
-1

0.
00

 
25

0 
33

 
74

0 
12

0 
-2

 
28

0 
-2

 
1

0.
00

 
25

0 
15

 
16

0 
53

 
-2

 
44

 
3 

1
35 50 35 45 80 65 75 90 60 40 75 70 13

0
60 16

0
10

0
90 16

0
15

0
11

0
13

0
11

0
85 10

0
15

0
14

0
11

0
10

0

S
r 

V
 

Y
 

Z
n 80

39
0 

36
0 

20
 

82 95 90 10
0

10
0

12
0

10
0

91
0 

25
0 

20
 

11
0

74
0

14
00

42
0 

20
0 

30
 

40
0

54
0

21
00

15
0

60 80
55

0 
16

0 
20

 
75

58
0 

23
0 

10
 

56
32

0 
21

0 
20

 
28

66
0 

20
0 

20
 

50 30 40 30 55 60 85 23
5

60 55 17
0

13
5

10
0

34
0

75 17
00

52
5

52
5

75
0

42
5

75 80
5

10
5

90 73
0

15
00

24
5

19
5

90

Z
r

10
0

12
0

15
0

50 80 70 70



H
O

L
E

R
-2

-1
A

R
-2

-1
A

R
-2

-2
R

-2
-2

R
-2

-2
R

-2
-2

R
-2

-2
R

-2
-2

R
-2

-2
R

-2
-2

R
-2

-2
R

-2
-2

R
-2

-2
R

-2
-2

R
-2

-2
R

-2
-2

R
-2

-2
R

-2
-2

R
-2

-2
R

-2
-2

R
-2

-2
R

-2
-2

R
-2

-2
R

-2
-2

R
-2

-2
R

-2
-2

R
-2

-2
R

-2
-2

R
-2

-2
R

-2
-2

R
-2

-2
R

-5
-1

R
-5

-1
R

-5
-1

R
-5

-1
R

-5
-1

R
-5

-1
R

-5
-1

R
-5

-1
R

-5
-1

R
-5

-1
R

-5
-1

R
-5

-1
R

-5
-1

R
-5

-1
R

-5
-1

R
-5

-1
R

-5
-1

R
-5

-1

D
42

1.
0

44
3.

0
11

3.
0

12
9.

0
15

3.
0

20
1.

6
28

2.
0

28
5.

0
29

1.
0

29
6.

0
32

4.
5

50
1.

8
51

0.
0

51
2.

7
51

4.
5

51
6.

2
51

8.
1

52
0.

4
52

2.
2

52
3.

8
52

5.
5

52
7.

5
52

9.
5

53
1.

7
53

3.
3

53
7.

0
54

5.
0

55
1.

0
72

6.
3

73
0.

0
73

3.
0

18
1.

2
20

5.
7

23
1.

0
24

1.
0

27
7.

0
28

2.
2

29
4.

0
29

6.
0

43
1.

0
44

6.
0

45
0.

3
45

9.
0

46
1.

7
54

6.
0

56
1.

5
56

5.
5

59
1.

0
61

2.
0

IN
T

.
8.

0
5.

0
16

.0
8.

0
7.

0
2.

0
3.

0
6.

0
7.

0
14

.0
2.

0
8.

2
2.

7
1.

8
1.

7
1.

9
2.

3
1.

8
1.

6
1.

7
2.

0
2.

0
2.

2
1.

6
3.

7
8.

0
6.

0
11

.0
3.

7
3.

3
3.

0
2.

8
0.

3
2.

0
2.

5
4.

0
1.

8
2.

0
4.

0
6.

0
4.

3
3.

7
2.

7
3.

3
2.

0
1.

1
4.

3
4.

0
5.

0

L
A

B
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

E
X

X
O

N
E

X
X

O
N

A
g 

A
s

-1
.0

0
2.

00
1.

00
-1

.0
0

-1
.0

0
1.

00
1.

00
-1

.0
0

-1
.0

0
-1

.0
0

-1
.0

0
-1

.0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

-1
.0

0
1.

00
-1

.0
0

-1
.0

0
-1

.0
0

-1
.0

0
-1

.0
0

-1
.0

0
-1

.0
0

1.
00

-1
.0

0
1.

00
1.

00
1.

00
-1

.0
0

1.
00

1.
00

1.
00

-1
.0

0
-1

.0
0

1.
00

1.
00

1.
00

1.
00

1.
00

1.
00

1.
00

A
u 

B
a 

C
o

0.
10

14
0

14
0

23
0

0.
20

 
14

0

0.
20

 
16

5

85 55 45 35 55 70 80 85

C
r 

C
u 

M
o

11
0

63
0

11
0

40 60 16
0

22
5

80 11
5

60 10
0

15
0

13
00

35
0

81
0

16
00

28
00

43
00

60
0

58
0

10
00

50
0

16
0

50 50 75 60 60 15
0

14
5

11
0

79
5

22
5

30 14
0

12
5

25 12
5

85 10
0

12
0

10
0

20
0

17
5

39
5

32
0

22
0

37
5

24
5

N
i 

P
b

21
00

18
00

31
00

17
00

21
00

10
0

90 45 60 85 13
0

11
5

22
0

Z
n 90 20
00

25
0

21
5

32
0

35 11
00

32
0

49
5

11
5

36
0

55 10
0

12
0

12
0

10
0

12
0

23
0

14
0

11
0

70 80 45 45 45 35 20 15 45 45 45 12
5

60 75 70 25 30 75 12
0

58
5

34
5

25
0

46
5

97
5

40
5

12
00

23
00

56
0

83
5



L« L« b b b b b b b b b b b b b b b b b l« b b w b b b b b w '<  ^ b b bo b b b b b b 'o\ b

.^oo.^.^oooo
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Table 3. L(
degrees.

Drill-hole
40918
40919
40920
A6-1
A6-2
A8-1
A9-1

ANA-1
B21-1
B21-2
B21-3
B24-1
B24-2
B24-3
B24-4
B31-1
B31-2
B31-3
B31-4
B31-5
B35-1
B5-1

B57-1
B58-1
BD-2R
BD-2
BD-3
BD-N-1
BD-P-2

BID-1
BID-2
BID-3
C1-83
C2B-84
C3-84
C4-84
C4B-84
CON-1
COR-1
FT-10
FT-14
FT-21
FT-3
FT-7

HAD-1
HAD-2
HAD-3
IAP-1
JAN-1
LOK-1
LW-346-1
LW-346-2

MDD-1

latitude
dd

48.4361
48.5554
48.5573
48.4959
48.4987
48.5129
48.5275
47.8083
48.5417
48.5428
48.5392
48.4808
48.4808
48.4808
48.4838
48.4496
48.4511
48.4496
48.4475
48.4493
48.3970
48.4691
48.6902
48.4579
48.8134
48.5856
48.5896
48.4736
48.5189
47.8477
47.8127
47.7854
47.8560
47.8512
47.8596
47.8599
47.8599
47.9111
47.9696
48.5219
48.5092
48.5168
48.4817
48.5170
47.9092
47.9095
47.9103
47.8071
47.8013
47.8295
48.5039
48.5041
48.5161

longitude
dd

94.9120
94.8257
94.9222
94.4185
94.4170
94.2949
94.2702
94.7528
94.8685
94.8825
94.8612
94.9321
94.9321
94.9310
94.9312
95.0518
95.0495
95.0433
95.0431
95.0432
95.0170
94.9525
94.5143
94.9254
95.3394
94.7449
94.7259
94.9770
95.0086
94.7498
94.6790
94.6479
94.7090
94.7145
94.7085
94.6921
94.6921
94.5575
94.4928
95.3195
95.2197
95.3224
95.2449
95.3199
94.5960
94.5992
94.5989
94.5978
94.5834
94.7856
94.7098
94.7210
94.9518

Locations of drill-holes from Table 1 in decimal

Drill-hole
MED-1
MMD-1
MQD-1
MQD-2
MR-86-1

MSD-1
PLO-1
R2-1

R2-1A
R2-2
R5-1
R5-2

RL-25
RL-28-1

SDE-1
TIT-1
TIT-2
TIT-3
TIT-4
VAN-1
VAN-2
VAN-3
VAN-4
YWL-1
YWM-1
YWQ-1
YWT-1

latitude
dd

48.4665 
48.4775 
48.5137 
48.5110 
48.6332 
48.5264 
47.8144 
48.5896 
48.5905 
48.5802 
48.5591 
48.5619 
47.8579 
47.7832 
47.8439 
47.8047 
47.8019 
47.8017 
47.8030 
47.8061 
47.8055 
47.8052 
47.8054 
48.6667 
48.6436 
48.5956 
48.5797

longitude
dd

94.9264 
94.9568 
94.9882 
94.9866 
93.9121 
94.9300 
94.5949 
94.0993 
94.1027 
94.1095 
94.1982 
94.2016 
94.6985 
94.6515 
94.6419 
94.5928 
94.5927 
94.5909 
94.5875 
94.5759 
94.5715 
94.5703 
94.5732 
95.3014 
95.2786 
95.2751 
95.3670


